Anatomical region of interest definitions
We defined each of the 11 anatomical regions of interest (ROIs) on the T1-weighted MP-RAGE anatomical images for each subject in Talairach space. The nucleus accumbens, caudate, putamen, amygdala, insula, and thalamus were defined according to the criteria established by the Center for Morphometric Analysis (Caviness et al., 1996; Rademacher et al., 1992 ; instruction manuals at http://www.cma.mgh.harvard.edu/manuals/). We defined the anterior insula by the portion of the insula at least 5 mm anterior to the anterior commissure. We defined the posterior cingulate cortex and medial prefrontal cortex by selecting all gray matter within Brodmann areas 23 and 31 and Brodmann areas 10 (medial portion) and 32 (ventral portion), respectively. We identified the substantia nigra using the cerebral peduncles and the red nucleus as boundaries. D' Ardenne et al. (2008) identified the ventral tegmental area as a region approximately 60 mm 3 in volume anterior to the red nucleus and bounded laterally by the substantia nigra, we defined the ventral tegmental area by those boundaries as a region exactly 56 mm 3 in volume. We defined the habenula bilaterally as a region of 60-80 mm 3 superior and anterior to the habenular commissure in the dorsal medial thalamus. Table 1 are indicated. D, Heatmap for the sign-reversed habenula.
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Supplemental Figure 5 . Tests of the RPE absolute value model on the dopaminergic midbrain and habenula. A-C, Heatmaps show results of the axiomatic analysis for a variety of baselines and starting times for the 5-TR analysis window. The first TR of the baseline is indicated for each 2-TR baseline. The color scale indicates the number of statistical tests with the predicted result for a RPE absolute value signal at p < 0.05. The baseline and analysis windows used for the analyses in Table 2 are indicated. D, Heatmap for the sign-reversed habenula. deviation) of the number of 1 x 1 x 1 mm voxels in Talairach space in individual anatomical region of interest (ROI) definitions. Ventral tegmental area has no variation in ROI size because it was defined to be exactly 56 voxels. Percent (and standard deviation) of voxels included in further analysis is indicated for each ROI. Voxels were excluded from further analysis if the scan-level standard deviation of the signal exceeded 2%. This often occurred in voxels near the boundaries of the scanning volume, due to artifacts from the motion correction algorithm. The amygdala and posterior cingulate cortex are the ROIs most affected by these artifacts, and a significant percentage of the voxels in those ROIs were excluded from further analysis.
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